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A(4.C4, 4-f 1, 4.G8, 12-15C2) G(6-G5, 6-(58) * 

The grafting position is any one of the polyethylene 
chains and the chain length of the graft monomer units is 
usually 3-50 monomer units. The grafting monomer is b.g. 
styrene, methylstyrene , ethylsty rene . dimethylstyrene , 
p-n- or p-tert-butylstyrene, or p-n-hexylstyrene . 

The unsatd. carboxylic acid derivs. are acrylates, meth- 
acrylates or unsatd. dibasic acid ester, e.g. roonoethylmaleate 
or di-2-ethylhexylfumarate. 

EXAMPLE 

Prepn, of polyethylene wax grafted with styrene unsatd. 

Denaturated polyethylene waxes are prepd. by grafting. 3-60 
wt. % styrene monomers or unsatd. carboxylic acid deriv. 
monomers to polyethylene waxes having ^n = 400 - 2500 and 
Ww/Mn = 1.1 - 2.2. 

Removers for thermoflxing electro photography developers 
(toners) comprise the above denaturated waxes. 

USE/ADVANTAGE 

The waxes provide improved removability of toners from 
heaters and Improved storage stability of toners. Removability 
of toners is not decreased even at high temp . , resulting in 
suitable to high speed copy. 

RAW, MATERIALS 

The polyethylene waxes comprise polyethylene or copoly- 
mers of ethylene and up to 10 mol.%*o-olefin monomers, and 
pref. have softening point = 8 - 140 (100 - 120)«C. 

carboxylic acid deriv. 

buog ot poiyethylene wax HIWAX 200? (RTJW) was dissolved in 
1000ml of hexane at 60**C and stood at 50**C for 1 hr. Pptd. 
solid was filtered, giving ^ 0.118, Bn = 900, Jaw/Rn = 
1.37 polyethylene. SOOg wax was melted at 160<>C under 
and 58. 8g styrene, 29, 4g dibutylfumarate and 7.4g di-t- 
butylperoxide was added over 3 hrs. to the mixt. and reacted 
for l.hr. and degasified at 8mmHg for 1.5 hrs. and cooled. 

20g of the mixt. was dissolved in 200ml p-xylene and the 
soln. was added to DMF at SO^C. Pptd. solid had 9.7 wt.pts. 
of styrene units and 4.8 wt.pts. of dibutylfumarate unit to 
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100 wt.pts. of denaturated polystyrene (EW = 1), 

Prepn. of toner ^ 
85 wt. pts. of styrene-n-butylmethacrylate copolymer 
HYMER SBM-73F (RTM), 4 wt.pts. of EW-1, 9 wt.pts. of C 
bUck, and 2 wt.pts. of dye contg. gold was mixed in a ball 
mill and then with a heated roU and cooled and pulverized 
to obtain a 13-15u toner. 120 wt.pts. of the toner and 100 
wt. pts. of Fe powder having 50-80u diameter as carrier are 
mixed and fixed at ISQoc in a conventional manner. Even 
after 5000 copying, clear image is obtd. 
( 12ppW83MJDwgNo0/0) . 
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t'^^t. <8^>^ a® X u y . T ^ y 

ttx Ax/i.ittt^*^^^^t.fc t>|iri2©iD 

-3305 . B57. 52574. H58-58664. ^ffiffiSS- 
59455 «afCfl|3K$nTt^*. LUt-L. Z0Ji^ 
<CjK«C^l^T6. *y:*-U7-fy7';'^XiX 

^ y ;R m^^iS © ffl »tt ;^ V* « ^- c 

T**fcJ6v iff y :^ U 7 y 7 y ^ XOnifil)^ 

t T © tt t|>><+^3' k: $ tiT /X tf 9 r 
« 0 1» r t ^ 1 1 ^ -5 ^ >J< o >S: . 
ffl58.63947^4^«K:d5i>T. © X W y 


fttiM^^nxt^* 6©tt. laeisiaja©^ sfii 
sttcot^Ttttf nTv*4 6©©. je^e^ettc 

cyTttia*n.#yttR3|(|t;ft:tyr«;j.€,igtfn 
*y x^uy^tttfiWiLTffll^^Ci^Mi < C 

<CV^L2500©«fflC*#). 

<S:ioi©lfcS./ii„T«#5$ti*^^«^^^^ 1.1 
>iV^L2.2 ©«fflC**iR y u y 7 .y ^ xc 

^-^^^aurni^y-T-ji^ 3 /xc^ueo 
a«H©CHTir77hLT>X4fttt*yx^u 
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#«jxf-uy7'V^7.x xf'Uy-7'aei/y7 
^ x*?J;t^xf- u y • i-yx y 7 xf- 

x^uy© xf-i/y7-;'^X36<ift 

«^ x^uy7-7^ACtt. S^gg 

#';x^uy7'y^x©ttfl:ftt> ^ * n * . zo 

Or«*; xf-uy7y ^xotttti UTtt; Ro^ 
400 ncb'U2SpO(DQSTab« c <k)^^STi6!r. 

«^Clf«L<a 400]!CV'L1700©i6&C««). ;^ 

c*»). a«ttftjfiL*<8o«v^ 1.140 r;; i^cif t 

L<tt lOOttV^L 1201:©«IBC** 60T*&. 

H**r** »J x^ u y ^ y ^ X tLXUiui^ 
400 «fr^Ll700©nBc»«lt:«Sfi^fij>-?lTl^ 

ttcn© iooa«©c«u. «A.tcg«;^50o <ti^ 


U2SOO©GH(C4»«it«{0^ff^^ftTi2:^?'ft^ 
fM;LUrii,/io^ 2.3>Xt'b 3.0©fiSCCA« 
7 7 X tiBS75BlfflJ3lT©tt^-ca^r * C 
i (c J: T fW e Ro <fc iU / 1« A< ifi' m tt H A * 

*5BW©f 7 7 HEtt*y xf-^y7 y^x© 
Bj&cffli^*lRe©to§<*3£©* y x^^uy77 
^xa*tLTtt»Ett*»j x^uy©l*^J»K: 
i:*^©. K£E&c^'t'«ETx^^uy*75'*^ 
m^ufc <>©. 7 -f y *> V - h n r-yA^K: J: e 

i-*c:iK:<fc»)!$%>n*t>©*«*r«ciA<T 
t<c. ±E©tts©:)5rttT«iauys:# y 

x^ uy 7 7 i> X ttt^JSt±©aaC-CX2TC)R 
58il^fe»). y^T-fe h ynci;©itttEci8J» 

(RlK^^I«©»tt(C^ft»ffl$Htytft. ^£©Sl 
x^-uy 7'y ^ x;i<f»^n*. c©ii^»f^aa 


X^uy7 7^3^*»4Ci:A<T§*« 
f «^&C^V^T. MiLtf^MfiS 61-236804^^ 

U y 7 7 ^ X3l<» f>n4 . 

*««©^7 7 HC1i*«J xf>i.y7 7'^xli: 
±E* «;xf-i/y77^xcaE*/'^-3^^^^ 

7H.fc<>©T***<. *©r57 httaitt* »> 

x^uy^>^tt©:F1^e«*«IK^±'C*>)v ^5 
7 ^-*ttttfitt^^7 r^7 h 

ftCt> mS 3 ftf|c/XV>L50l{^tjb^« 

A'*yttR»*Si*>^ v-;*H€>gitfn**/"=^- 
r^77h$nyi:^^^7 HEtt#»i xf-uy77 
^'x*m«r4*y^-;R©-5Sxf'uy»«;' 
-7-iUTA*e^ctt. xf- u y. o-y f- 
n/x^uy. ■->^A/x^uy. p-/¥"A^x*-i> 
y. Of- jff-n^xf-^y. p-xf-A/^f-uy^ 2. 
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7^ y A^tt'>^ D .>7i.^ T^yA^tt2-^an^ 
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f- u y ^ y a - yi/x h + •> u - h . x h + £/ 7 
^y u - i.i-y ^ y jt ~ n^i^r ^ 1) u - 

2,2.2- h y 7 A/;*- n X ^ A/ 7 ^ y W - h ^ 2- 7 ^ 


?frara63-191817 (4) 

y ^ ^ o4^£/x^A/7'y >K*X7X" htieo 
7 ^ y /Pttxxf-A.. > 7 ^ y /ufty f-n/. j 
^ 7 ^ y /i/ttx ^^/p. > ^ 7 ^ y rt/ttr n en/. 
7 ^ y rt/«D-y A/, y ^ 7 ^ y A/ft-i y 
> ^7^ y A/tto-^r ^ f^A/. > ^7^ y a/R 
Kr^i/A/. y ^ 7 ^ y A/K7 ^ 1; A/^ J^^ypn 

^tt2-X f- A/-S+ *> A/. >^7^yA/ttX^7y 
A/. > ^ 7 ^ y A/tt7Xr:.A/. / 9 7 ^ n^^ V 

>f-A/74yxf-A/. > ^ 7 ^ y A/tti;x^- A/7 

?yxf-A.. > ^ 7 ^ y A/K2- t K D 4 5/X ^ A.. 

> ^ 7 ^ y A/tt^^ y 5/£;a/, 2.2,:- ^ y 7 a/:M3 
x^A/y y u - 2-y ^7^ y ^-f 

£/X^A/7-;'i'K*X7X - htt 9y ^ \) 

A.ttxXf-A/. *y Xf-A/T u- h , 

u-h. *yrotfA/vu-h; £;rntrA/-7u 

C/2-X A/^+ £/ A/-T u - ^ , tyxf-A/vu- 

► . C/x^A/-ru-h, i/rf-Az-ru-h^ 5;2- 
X A/-N+ A/7 T u - h , ^ J X^JU^ ^ :i ^ 

~ V . i^x^-Az-c^aj^^-h, ^yr^Az-f^a 


* - i^2-Xf-A/^+i>A/'f^3;Jt - 
X^A/.>h73*-h. i^Xf-A/.>h7a;Jt-h, 

£^7•^A/*>^•7^:^-^^ i'2-xf-A/-N+ £/A/i/ 

- h/x<tf©^tt»-ttaiKxxr'A.<c^ 

t^tf* C <> 7 -rA/tt£;xxxA/ 

^fr«UV^. ^ttft* A/# y«Bt«(|ct ^ 

Ttt7^yA.K. > ^ ^ y A/tt«ir(Dqf;ttft* A. 

$«»Ctt7i?yDihyA/. >^7 
^ y h y A.. 7^ri; A/7 ^ K <> «3j^T § * . 

7 h LT 6 i:v^u. «s© 2 aei±©ia^^t>« 

LTttXf-uy^ty - i :f ttft * a/# y ftR 
^-Oft^77hftT«»»>s i<Ctt 
«# 1 t A/C*|La#:i< O.lttV^U 1.5*A/©« 

«re*yxf-uy7'y^xt:wr*±e*>'^ 

-ofttt* yxf't/y77^XK:ife«>*^77 h 


t< tt 5 <Cl^L40filH©CfflT**. 
Rtt* yx^-uy7y^x4j©fir^y -Utto 

tt*/^-*iieyxf-uy7 7^xc^^7 h 
Atf#y x^uy7 7i^xttttt»ll**v>tt» 

«C»WLT. tt«y -^-t 7 A/Ba*ftlW*l> 
5V^T. **V^ttfflV^rK:teailLT^77 hr* 

«-< A/:rf- 4^ i/ WO-CA/X X -r A/. 7 ✓{fc-^ft 
*5BW®Rtt*yx^Uy7 7^X(4) Ctt. 

lWj£©in§ ( I ) t^eoj}? yxf-i/y7-;f^xt: 
tt*y^-*^^^7h <>©Otf;^. ^1£©« 
yxf-uy7 7 ^XO- 81^*^77 hftttL/l: 
«;<.Uf (a) ll9Klt«e^«^^l©# y X 
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o<fc-5C'e©'<";(.i/x**yx^uv7y^x 

nooo«Qc«« ^ Ul'. ^^ft 
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(1) ^^^iato©am*y xf-i/y (Kfl^v-r 


l^^M^b-eOCPC (Gel Peraeation 
Chrovatograph) * ^ y h ^-f MM i 

EV (EUtioa VolQ.a) O R 0 «^i£ A IS ^ 

fit* co^ot8i£ao.o2MtM<br 
©a«^G p cc3^tt«. 

CG P C«£*#) 
(^) 3S X Naterattfi (150C- ALC/GPC) 

(D) A 7 J. jTi^v-^^a (CM^-fr) 
(/^) y r A^i 400/1 i 


( -) a K 140r 

('f^) a 1 -I/. la 

i UTtt«^tf«WBS0.27S46CE«*nTC^4 
ftnd xf- u y;fttt!JBx t x ^ u y ;smj|*© 
^5^;^ t> >X * ffi^dtXttx ^ w y itto t: 

*fcJ&©*l(*ci:LTttp-^ nn/Xf-uy. t i 
A/-f7^uy. /iiiltfxf'Uy. rotruy, 
y^uy. -f 7 yf- u y ttir©xf- u y:f ttW* 
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ju, n-tTjiA/* A./<-/-A., n-e^A^-f y K-A., 
H-tr^A/ea y 7'y«ir©M-t-^A.<fc^^jsir;ftt 
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i^yK'j.A/7'^7-A/-<Ci;y^;i^^^^,; p. 

*yefl:tr-A.. jffyrntruy. 
*yy^£;xy. x^uv- ©©b-^A.ito^;s 

. « ± © 4* T tt X ^ W y ^ Q ^ lOc V , ^ 

^o-i.-rxo.. -^A/h^vvyrA.-, + y 

';y-(xo-, o-X^y^fn^^ 


i^^y y. T-/^. TV + y MJ7X 
^^>^y;fi. 7^n.>T^y;R 

«9(c) <!:^5^jaio^ttf};i«r;K-A.5 A.. 7 ^ ^ 


A^. ^ 7y->i'-^Tffl»0lfeCi;x-;/ h 5 A.. 

l5Q6 5A.t>L<tt**iin;iT#-A/5A.. 7 h7 

ffiw*, 4^ y ■f "^jai©i)©{f3Atfaft 200- 

700 A©«|^. ^7Xt--X. ia^a«l.tifife, 

S*. h:^-K:^it*gft#y x^- 

20aQffiJf $ C < tt 2 «V^tlOSQffiSS«n$n*. 
HJft^^(fl) . <B) i?J:l/(c) (0^;i^. jfi^Scfi^C 

T tei ^ ^> n * s ^ fa © jMi pj @ ft ffl B§ & cf « 

©t3^>:c^ttT63S-r*c -6. c:©*s 

^^h. y X^- u y 7 ^ x{A) ©Dti«S 
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T IE[ » M J: 9 % ^ O S» m « K c A (fc c 
k H 9f 1 

7y^X 200 P J (Z^:E«lft1^tt«) 600 

-N4-*yiooorfC6or TftlffU. cn^sorr i 


ft¥l^^^*Rn 900. «»¥i^^?^«li.<l:ttVl^ 
^^«Ro©lfciu/R« 1.37 ©jS »; x^-uy7-v;? 

at7-y^^ SOOg* 2.0* 
cttii*. tt«»ffl»T leorcTftWbfc. ft 

29.4 g ©iR^«!I&C^*:^-t- •/^n/'</l/* + •> K 
(PiTOTBPO t^t) 7.4git±eSJS» (ia 

200 ■f©/<74 C/uycSHL. 

60t:©H.N-i^> f-/!/* A'i.T 5 K (DHP)600«ICfll 

WLHii^htlll^it, tfrd\Ltzmi¥&t^ hiil 500 

n/7-ri/ - hi^^77 h#yx^uy7-7^xi00 


^^7^U-l'jfi^^ 4.8ffliaTftoyt. OtXf- 
7 7 ^ X*EW-li»r. 

(H«^{tJ«Xll». /x-r v-SBH-73P)8SK*». 
EW-l 4Sft0s *-*yy77^ (H«{fc«X 

(BASF«1f#y7T"X h^^-y^^ B) 
t U*24^na#-n/ 5 n^cra^U/sttlHin - A/ 

TattL>&aatt«»^fiUTi3-i5*i©»« h + 
ftv^T vi^taaso'-so/i ©tsfefi}* 

LXBUht- l20«l©©fl^TTR^O. -feU 

te^tt±ce^l^T. i80r ouaPta ^jurUaPt 
£«L./t* -(©t^msooo^ti^ttc^i^T (>tn]n 

<tH»tC»«TJ :#-7-fe7 haft. ?5Si«©/XV^ 
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CJ; »)»^*lfcgo- 540x R./iin -1.730# y X 
^W- h**63.2ff *?J:C^OTBPO ILlg^Sflaf 

«l»^(eti-2). 

7T - h y 7 y ^ 2 tt«ffl*fflV^. UttfM 1 i 
OttJR 10000iIII¥ac^V^Tl>«9n^»«Ctt 


% M£ M 3 

0.04tf/g. So-SOO X ifcr/gn- i.3o*yx^ 
u y 7 y ^ X i - ^ 7 " M HE c ^ ^ U yi: 
(V) -0.06^/ iia-SOO X fU/ii. - 2.2© 
* y x^ u y 7 y ^ X i Jt I : 3©fl^Tia^-r 
*c:iCJ:*?ll€>K^ga- 520. iu/g.-1.96© 
#yxf-uy7y^x 600 g cxf-i/y32.4g. 

>^7^yaJi^y n/16.2g . OTBPO 4.1 g €S 
ttir^ciC.*;*). x^uyjEfi^ 4.7m«®s > 
^T^ynihUA/ 2.4a*ffl*^t;Xf-uy- 
>^r;?yaihr)A/lt^77h*yx^uy7 
'7 x*»>i:(EM-3), 

elCl^T. ttE«-3*8«»ffl. ^ -SBH.73P 

tsimiaix ^<-f ^•;'^sa9ai©. -y-^y 
7T"X^r7•y^2 tt«a*flii^. i^^fH 1 1 

©»$A30oo[9tt^»c^H^T i>tnn^p»e»^ 


tt©afltftrb*«-<>i:. ^©ISIR. Kh:f-*4B 

^nasor c«e^Lyt:(>©a. Sfl^^© (>©(ctt 

X h^ffofc. -t©IS«. ffOfttfT^x hiEra© 
II ME 1^ 4 

9(Ms9( 1 ^^lft©:^&Tf9^nA: (9) 
o.ns ^/gx i."-900 s iU/iiii -1.37©* y X 
f-uy7'V^x 600 g t: X f- u y30 g . V-^^ 

A'7^U" h30g. OTBPO 5.0g*&J!lDl"*Ci 

K:<fc*). xf-uy^^ 4.7ttt». i^--f^iU7 
4.7m«©t^cx^uy • i;-yf-n/ 
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H « 91 S 

0.118 . ia-900 . iu/g«-l.370* 'J X 

(?) 0.120 ^f/ff. Ro-1000. S-Zfio- 2.8© 

*y xf- uy7 y^ xi* 1 : 1 («llt) otW 
^ra^f * C J: >) 950. 

Eir/i. -2.130* 'J xf- 1/ y 7 *y ^ X eooffcx 

f- P y 30 «H S^-yf-n'7'rU-h30gx DTBPO 

5.5 g*«Stin-r*c tc^k*). xf-uyiS^ 4.7 
I/- 4.7tt«ai* 

*»;x^uy7'>^ x*»fc(Bii-5). 
nSUtt^T-X h'E'ffo^. ^©tSA. 30000)1 


^lasor cee^t^ <>©a. sa{s^©4>©cH: 

H $1 6 

0.04 tf/g. iu-580 . l.3©aSyx 
^Uy^-y^X 500 g K: 7. f- U y62.5 g . 5^ - ^ 
f-/i/7-7l/- h62.5g. DTBPO 10.4g*fc»nUT. 

jK^ 9.8tt»©©x^uy • •:;-yf-A^7^u- 
|.i^^57 h*yx^'uy7-y^ <bm-6), 

-r -BS 508) 48«*ffis i> - ^ V -f y y 0 (3 
S<tJ«^XM&. HA-100) 2filO. (^^ 
yXil^ti'o-/ 7 -7^81-500) 48fiftSS. OfBH-e 


1 ^raaau. *©«5^x-y ► 5 ^.Tttw 
^-Jtfflv^T. * u y«3t*±cft*4^>n©tt^ 
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